June 24, 1952 

Filed. July 20, 1948 

H. P. HENRY 
EXHAUST DISCHARGE FOR OUTBOARD OTORS 

2,601,396 

2 SHEETS--SHEET i 

A FT"OPV 'YOE 



June 24, 1952 

Filed July 20, 1948 

H. P. HENRY 
EXHAUST DISCHAGE FO OUTBOAD OTORS 

2,601,396 

2 SHEETS--SHEET 2 

. 8" L'7 
 9?.  



Patented June 24, 1952 2,601,396 

UNITED 

STATES PATENT 
2,601,396 
EXHAUST DISCHARGE FOI OUTBOARD 
MOTOIS 
Itowrth P. Henry, Yellow Springs, Ohio 
Application July 20, 1948, Seril No. 39,662 
5 Claires. (CI. 115--17) 

1 
This invention relates te improvements in ex- 
haust discharge for an outboard motor. 
An object is te provide an outboard motor 
which is net only capable of ïulfilling all oï the 
normal ïunctions of a conventional outboard 
motor, but is also adapted te se function as te 
drive a boat af a relatively slow speed suitable 
for trolling. 
Another object is te provide the conventional 
outboard motor with improved inexpensive 
means whereby the motor may be selectively 
operated te propel a boat te which the motor 
is attached either at conventional speeds normal 
te such motor or te propel the boat af a rela- 
tively slower speed. 
More particularly I provide simple means 
which may be associated with the exhaust out- 
let of a conventional outboard motor whereby 
the motor is se modified that it may be operated 
either te drive a boat at speeds normal te the 
conventional functioning of the motor or te 
drive the boat at a substantially reduced rate 
of speed which would be suitable for trolling. 
This improvement may be easily adapted te 
conventional outboard motors such as are new 
on the market. It is of simple construction and 
will net interfere with the normal ïunctioning 
oï the motor. It will net add materially te the 
cost of a motor equipped therewith. It does net 
involve regulating the running speed oï the 
motor but pertains te selective emission of the 
exhaust gases of the motor with respect te the 
propeller wheel with which the motor is equipped. 
More specifically an object is te provide an 
outboard motor having a propeller and having 
an exhaust discharge outlet directly rearwardly 
of the propeller with a second exhaust discharge 
ourlet directly forwardly of the propeller and te 
provide control means whereby the exhaust ïrom 
the motor may be discharged through either out- 
let. The discharge ourlet te the rear of the pro- 
peller is the normal outlet that is conventional 
in outboard motors, and by providing a discharge 
ourlet ahead of the propeller, the introduction 
of gases into the water at this point causes 
cavitation and reduces the propulsive thrust te 
such an extent that the speed of a vessel pro- 
pelled thereby is sharply reduced. 
Control of the discharge of exhaust gas selec- 
tively through the two discharge outlets, one 
ahead oï the propeller and the other rearward- 
ly thereof, may be accomplished by manual 
means or if may be accomplished by automatic 
means. The preferred embodiment illustrates 
manual control. A modification is shown where- 
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in the control mechanism is responsive te the 
position of the control lever which regulates the 
speed of the motor. Another modification illus- 
trates a control mechanism which is responsive 
5 te a control member which is actuated by move- 
ment of the boat carrying the outboard through 
the watër. 
Other objects, advantages and merîtorious 
features will more fully appear frein the follow- 
10 ing specification, claires and accompanying 
drawing, wherein: 
Fig. 1 is a side elevation of an outboard motor 
partly broken away embodying my invention and 
showing the saine attached te the stern of a 
15 boat. 
Fig. 2 is a vertical sectional view through the 
lower end of a motor shaft showing the pro- 
peller and the exhaust. 
Fig. 3 is a perspective oï a fraction oï the 
20 motor shaft casing broken away te show the 
exhaust openings and the means for rotating 
the valve control 2. 
Fig. 4 is a perspective of a modified embodi- 
ment of my invention. 
25 Fig. 5 is a fragmentary elevation of the con- 
struction shown in Fig. 4. 
Fig. 6 is an elevation partly in section oï the 
propeller and oï the shaft showing a second 
modification. 
30 Fig. 7 is a horizontal sectional view taken on 
the line 7--7 of Fig. 6. 
Fig. 8 is a perspective of the ourlet and of 
the exhaust showing a part of the control mech- 
anism embodied in Figs. 6 and 7. 
35 lYIy particular invention is adapted te be em- 
bodied in any conventional outboard motor and 
relates te the exhaust outlets and their associa- 
tion with 'the propeller. In Fig. 1 of the draw« 
ing a conventional outboard motor is indicated 
40 as 10. It is shown as attached by a clamp 2 te 
the stern 4 of a row boat or the like. The motor 
may be of any suitable internal combustion type 
provided with the usual controls which spe- 
cifically ferre no part of the instant invention. 
45 The motor is provided with a driven shaft 6 
shown specifically in Figs. 2 and 3. A bearing 
8 is 'shown in Fig. 2 for the lower end of the 
shaft. The upper end of the shaft is provided 
with suitable bearings net  shown. Upon the 
50 lower end of the shaft is mounted a pinïon 20. 
This pinion 20 is engaged with a pinion 22 car- 
ried by a stub shaft 24. A propeller 26 is mount- 
ed Upon this stub shaft te rotate therewith. 
This is standard conventional propeller mecha 
55 nism for conventional outboard mot0rs. 
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Surrounding the shaft [6 but spaced there- 
fïom is the casing or sleeve 28. This casing 
extends from the motoï casing at the top to an 
assembly 28 af the bottom which includes an 
exhaust ourlet part 3] which is rigid with the 
casing and arches to the rear over the propeller 
as shown in Figs. 2 and 3 and bas an exhaust 
opening 32 which discharges directly art of the 
propeller 28 as shown in Fig 2, this location be- 
ing typically illustrative of a non-cavitating ex- 
haust opening position. There is mounted with- 
in the casing 28 for ïotatable adjustment about 
its longitudinal axis, an upright tube 34. This 
tube serres as the exhaust conduit from the 
motor. The tube is supported spaced within the 
casing by suitable spacing rings. The casing 
which includes the exhaust outlet 38 pïovides 
one such support 3[ for the tube. The second 
ring is shown as located intermediate the-top 
and bottom of the casing 28 and is indicated by 
the numeral .38. 
This tube is-provided with .series of discharge 
outlets for exhaust gas. One such outlet is in- 
dicated af 38. OEtis adapted to.register with the 
normal discharge ourlet 32 shown in .Fig. 2. 
An0ther discharge outlet is indicated as 
is p0sitioned below the outlet 38 and ls slightly 
offset therefïom circumferentially of the-tube 
34. "This ourlet 
lischarge ourlet 42 thïough the casing 28 which 
ourlet 2 is located below the ourlet '3- and off- 
set circumferentially to .correspond with the 
offsetting .f .the ports :38 and 41] through fhe 
tube 
When the port 38 is registered with the ex- 
haust.outlet 32 the port:g] is hot registered .with 
the .exhaust .ourlet 42 and .ice versa. The .tube 
4 is provided with still :another ourlet port 
disposed above the water .line and indicated .by 
aumeral '44-and which .is-adapted to register in 
one 'position of rotation of he tube with an :ex- 
haust port 6 through the casing 2]] and £hough 
the .sleeve bearing 36. 
The tube 3 is rotatable .b::means of .a handle 
8 which is secured thereto :and which handle 
has a shank whereby the :tube .may be rotted 
bout its .longitudinal axis..oEn one position of 
.rtàtion the poït 44 registers with the ourlet 
46. This might be termed the starting .position. 
.Lu anther position .of ïotation .the port 38.ïegis- 
ters with the exhaust outlêt :32. This is .the 
normal ruising position. :In another ïotatable 
position the port41] registers with the discharge 
ourlet 42. This .dischaïge ïs ahead of the pïo- 
-peller .26 in a position _such that the gases de- 
]iwred :therethrough will tend-to cause cvita- 
.tion. The resulting cavitation will so :reduce 
.the-propulsive force .of the propeller that :the 
speed :o the boat will be reduced to .a speed 
.suitable for trolling. 
In order fo .positivelF hold the valve tube 
.at adjusted .positions 
-is =shown as :provfded with notches B2 and fhe 
.shank .on the handle 41] is.shown-as pivoted:as 
af .B3 so that itsouter end may swing downdnto 
a .notch as illustrated fo hold the tube :positively 
gainst dislocation. In Fig..3 the different ïposi- 
:tions to Which the valve -tube may be ïtgted 
:re indicated by letters which may be stamped 
upon the casing opposite .the notches :]. For 
example, the letter S wouid indicate sts;rting; 
 the letter C cruising; and the letteï'T£rolling; 
as to-positions to which the .tube had :been 
znoved. 
Figs. 4 though :8 show automatic .ïather than 
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manual control means. igs. 4 and 5 fllustrate 
an automatic control wherein the outboard 
motor assembly including the motor assembly 
[8 and the shaft 28 aïe journalled, as is common, 
5 in the ring [3 of the bracket [2 for rotation as 
guided by handle [[. A conventional magneto 
control lever 6{} is shown. This is connected 
with a magneto control plate 62 to rotate the 
same as in common practice. 
1 I have provided linkage which extends be- 
tween the valve tube 34 and this plate 62. The 
.valve tube 34 is provided with a pin 64 which 
extends through a slot 66 in the casing 28. An 
arm  is pivoted at "0 to a base member 2 
] which forms a part of the motor assembly and 
swings therewith when actuated by the handle 
H. The lower end of this arm is bent inwardly 
as at  and forked to engage over the pin 64 as 
shown in Figs. 4 and 5. The opPosite end of the 
0 arm is forked as at "6 to engage over a pin 
ï which pin is fixed to the plate 62. It is ap- 
parent that when .the plate G2 is rotated by the 
control member 61], the arm 68 will be swung 
upon its .pivot ] and will actuate the tube 34. 
2ç It is apparent that thïough this conneetion 
between the valve tube .34 and the magneto con- 
trol lever actuated plate 62, the valve .tube will 
be rotated as the magneto throttle .lewr is 
swung. The port.arrangement.of the valve tube 
z0 is, as bas already been discussed in connection 
wih Figs. 1, 2 and 3, so arranged tht ther 2s 
a-low speed position at which the tube is 
tated to discharge through the opening.]-at the 
lower end of the tube and the opening 2 in'.the 
casing forwardly of the propeller 26 so as to 
duce its effectiveness and facilitate trolling..Ai 
high .sçeeds the port 8 of the tube communi- 
cates with the discharEe ourlet :- .which is the 
normal one. This construction does-hot show 
(0 any third .port corresponding to the port '-44-er 
ig. 2 thïough obviously such an ourlet -mght 
be provided, if desired. 
.In Figs. 6, ï and 8 another type of automatic 
control is provided. In these figures a plate 88 
45 is pivotal]y supported-upon the pins 82, secured 
to the exhaust ourlet pipe -8. This plate 8} may 
be journalled upon both Sides t0 the pivots-82 
as shown in .Fig. ï. A bell 'crank-lever M 
tends upwardly fromthe plate : and a tension 
50 spring S acts thereupon-to hold'the plate ] at 
the position shown in 'Figs.  and 8. In .this posi- 
tion it .is "extended rearwardly at an angle. 
There is linkage-which connects-this'bell-crank 
lever with:the valvetube. This tube -4 is shown 
5 as having a pin '8 .projecting-rearwardly there- 
from through a slot 81] iormed-on .the casing .2-8. 
A link 82 extends from-this .pin to the bell.crank 
lever 8. The valve tube is 'provided with the 
openings 35 and 46 hereinabove.described which 
60 openings are .adapted to .register with .dischçge 
outlets :$ and '4- also 'hereinäbove -described. 
At the lowspeed position-the spring 86-h01ds 
the -plate } to the solid line position shown :in 
Fig. 6 and Fig. 8..Insuch position of the 'plate, 
65 the valve tube is held :to discharge through  the 
port 40 and ourlet 2 ahead of the propeller 
When the englue is speeded up, the plate  is 
swung to the rear and into a sùbstantiall:hori- 
0 zontal ..position by virtue .oï the .action 6f the 
wheel and the travel 6f _the .boat through :the 
 water. In this-horizontal position, the link 2 
is moved to rotate £he ..val-ve tube 34 so that £he 
exhaustis through the .port .38 and ourlet 
7 .and .art of the pïopeller-26. 
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What I daim is: 
I. The combination with an outboard motor 
includin an exhaust manifold, a propeller shaft, 
a propeller drivably connected te said shaft, and 
a propeller shaft housing, of a tubular sleeve in 
said housing surrounding said shaft and con- 
nected te said manifold te conduct exhaust 
gases away frein said motor, a first underwater 
exhaust port in said housing positioned forward- 
ly oï. said propeller te direct substantially all of 
the exhaust gases emitted therefrom against said 
propeller, a second underwater exhaust port in 
said housing positioned te expel exhaust gases 
rearwardly of said propeller without impinging 
thereagainst, said sleeve having two openings 
therein each of which is registered with a dif- 
ïerent one of said exhaust ports upon turning 
said sleeve in said housing between two different 
positions, and means for turning said sleeve be- 
tween said two positions. 
2. The combination with an outboard motor 
including an exhaust manifold, a primary en- 
gine control member, a propeller shaft, a pro- 
peller drivably connected te said shaft, and a 
propeller shaft housing, of a sleeve in said hous- 
ing surrounding said shaft, said sleeve turnable 
relative te said housing, said sleeve being con- 
nected te said exhaust manifold te receive ex- 
haust gases therefrom, means interconnecting 
said engine control member and said sleeve te 
rotate said sleeve upon movement of said ruera- 
ber between two positions, a first underwater 
exhaust port in said housing positioned for- 
wardly of said propeller te direct substantially 
all of the exhaust gases emitted therefrom 
against said propeller, a second underwater ex- 
haust port in said housing positioned te expel 
exhaust gases rearwardly of said propeller with- 
out impinging thereagainst, said sleeve having 
two openings therein each of which is registered 
vith a different one of said exhaust ports upon 
movement of said engine iontrol member be- 
tween said two positions. 
3. The combination with an outboard motor 
including an exhaust manifold, a propeller shaft, 
a propeller drivably connected te sad shaft, and 
a propeller shaït housing, of a tubular sleeve in 
said housing surrounding said shaft and con- 
nected te said manifold te conduct exhaust gases 
away frein said motor, a first underwater ex- 
haust port in said housing positioned forwardly 
oï said propeller te direct substantially all of 
the exhaust gases emitted thereïrom against said 
propeller, a second underwater exhaust port in 
said housing positioned te expel exhaust gases 
rearwardly oï said propeller without impinging 
thereagainst, said sleeve having two openings 
therein each oï which may be brought into 
registration with a different one of said exhaust 
ports upon turning said sleeve in said housing, 
a plate, means hingedly securing said plate te 
said housing for movement between a flrst posi- 
tion wherein said plate intercepts the wash of 
said propeller and a second position wherein said 
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plate is swung clear of the wash of said pro- 
peller, spring means urging said plate into said 
rst position, and iinkage interconnecting said 
plate and said sleeve (1) t0 connect one of said 
5 sleeve openings with said first exhaust port when 
said plate is in said first position and (2) te con- 
nect the other oï said sleeve openings with said 
second exhaust port when said plate is in said 
second position, whereby af low engine speeds 
10 exhaust gases are discharged directly against said 
propeller te promote cavitation and reduce the 
effective thrust of said propeller. 
4. In an outboard motor including an exhaust 
manifold, a propeller shaït and a prepeller driv- 
15 ably connected te said shaït, the combination 
comprising: an exhaust line connected te said 
exhaust manifold and including an exhaust pipe 
surrounding a portion of said propeller shaft, 
said exhaust pipe having two outiets therein 
20 positioned te open below the surface of the water 
when said outboard moter is in use, one of said 
outiets being positioned directly in front oï said 
prepeller te discharge exhaus gases drectly 
against said propeller, the other of said outlets 
25 being positioned directiy behind said propeller 
te discharge exhaust gases away ïrom said pro- 
peller se as net te impinge thereagains, and 
means for selectively distributing the exhaust 
gaes between said two outlets. 
30 . In a marine infernal combustion engine 
including a propeller, means for utilizing the 
exhaust gases of said engine te control the 
fective thrust oï said propeller, said thrust con- 
trol means comprising: an exhaust line frein said 
35 engine having a first exhaust ourlet positioned 
directly in ïront oï said propeller te direct ex- 
haust gases below the water and against said 
propeller, a second exhaust ourlet positioned di- 
rectiy behind said propeller te direct exhaust 
40 gases below the water and away ïrom said pro- 
peller, valve means for ciosing said first exhaust 
ourlet te discharge said exhaust gases through 
said second exhaust ourlet, and means for actu- 
ating said valve means. 
45 HOWAI%TH P. I-IENI%y. 
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